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0 System for recording and/or reading an information signal, record carrier and recording and/or 
read apparatus for use in such a system, and method of and apparatus for manufacturing such a 
record carrier 



® An optically readable record carrier (l) is re- 
vealed, which is provided with a track 4 comprising 
an information area in which an information signal 
(Vt) is or can be recorded. A position-information 
signal (Vp) which is synchronous with a clock signai 
is recorded in the track 4 by means of a track 
modulation (Rg. 3) corresponding to the position- 
information signal (Vp). The position-information sig- 
nal (Vp) indicates the track portion in which the 
information signai is recorded. An apparatus for re* 
cording and/or reading the record carrier (1) com- 
prises an optical system (53) for scanning the In- 
^ formation area in the track (4) by means of a radi- 
(v^ation beam (55). an optical detector (57) for detect- 
r^ing the radiation beam (55) reflected by tiie record 
carrier (1) and for generating a detection signal (Vd) 
0> which is representative of the modulation of the 
0> detected radiation beam (55) caused by tiie track 
^modulation, and a detection circuit (60) for extracting 
Othe position-information signal (Vp) from tine detec- 
Q^tion signal (Vd). The track modulation corresponding 
mto the position-information signal (Vp) is situated at 
the location of the information area in such a way 
that Its frequency spectaim (31) is situated $ul>stan- 



tially outside the frequency range (Be) occupied by 
the frequency spectrum (30) of tiie information signai 
(Vi). 

Further, an apparatus for manufacturing a record 
carrier (1) is described, in whk:h a radiation-sensitive 
surface (85) is scanned by a radiation beam (87) in 
confonmity witii the desired b^ack pattern. During 
scanning ttie radiation beam (87) is modulated In 
conformity with the position-information signal (Vp). 
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System for recording and/or reading an Information signal, record carrier and recording and/or read 
apparatus for use In such a system, and method of and apparatus for manufacturing such a record 

carrier. 



The invention relates to a system for recording 
and/or reading an information signal, which system 
comprises an optically readable record carrier pro- 
vided with a track containing an information area in 
which the information signal is recorded or can be 
recorded, in which track a position-information sig- 
nal which is synchronous with a clock signal is 
recorded by means of a track modulation cor- 
responding to the position-information signal, and 
an apparatus for recording and/or reading the in- 
formation signaJ. which apparatus comprises an 
optical system for scanning the information area 
with a radiation beam, an optical detector for de- 
tecting the radiation beam reflected by the informa- 
tion area and for generating a detection signal 
which is representative of the modulation of the 
radiation beam caused by the track modulation, 
and a detection circuit for extracting the position- 
information signal from the detection signal. 

The invention also relates to a record carrier 
and a recording and/or read apparatus for use in 
the system. 

The invention further relates to a method and 
apparatus for manufacturing a record carrier for 
use in the system. A system as defined in the 
opening paragraph is described in the Applicant's 
British Patent Application GB 2,069.219 (PHN 
9666). 

The system described therein utilizes a record 
carrier in die form of an optically readable disc 
provided witii a track formed by a spiral groove. 
The track comprises information areas which alter- 
native with synchronization areas. The information 
areas are intended for recording information, whilst 
the synchronization areas provide control informa- 
tion for controlling the recording process by means 
of a preformed track modulation. This control in- 
formation comprises inter alia position informat ion 
in the form of an address of an information area 
adjoining the synchronization area. If by means of 
the recording and/or read apparatus information is 
to be recorded in an infori?tation area havtr^g a 
specific address, the addresses of tne synchroniza- 
tion areas are read by scanning tiii) synchroniza- 
tion areas with tiie radiation t^am. The information 
area where the information is to be recorded is 
located with the aid of tiie addresses thus read. 

Although a specific track portion in which the 
information signal is to be recorded can be located 
by means of this known system the known system 
has ttie drawback that the information areas are 
each time interrupted by the synchronization areas. 

This is a disadvantage, particularly if EFM- 



modulated information is to be recorded. For tiiis 
recording method an uninterrupted information area 
is desirable. 

it is an object of the invention to provide 

5 means which enable recording to be made in un- 
interrupted information areas and which during 
scanning of the record carrier enable the location 
of the part of the record carrier being scanned to 
be derived from the radiation beam reflected from 

10 the record carrier. 

In accordance with the invention a system as 
defined in the opening paragraph is therefor char- 
acterized in that the track modulation correspond- 
ing to the position-information signal is situated at 

IS the location of the information area in such a way 
that the frequency spectrum of the position-infor- 
mation signal is situated substantially outside the 
frequency range occupied by the frequency spec- 
trum of the information signal. 

20 An embodiment of the system, which is char- 

acterized in that the detection circuit for extracting 
tiie position-information signal from tiie detection 
signal, comprises a filter having a pass hand which 
substantially corresponds to the frequency band 

25 occupied by the frequency spectrum of tine 
position-information signal, enables the position in- 
formation signal to be derived from the detection 
signal very simply. 

During reading of the position-information sig- 

30 nal control of the scanning velocity is desirable. To 
this end an embodiment of tiie system is char- 
acterized in that the recording and/or read appara- 
tus comprises a clock-regeneration circuit for re- 
covering tiie clock signal from the position-informa- 

35 tion signal and a control circuit for controlling the 
scanning velocity at a value for which the fre- 
quency of the clock signal is equal to the reference 
frequency, the frequency spectrum of the position- 
information signal being situated substantially out- 

40 Side the frequency band empkDyed for velocity 
control. A type of modulation which is very suitable 
for the position-information signal and for which the 
frequency spectrum of the information signal exhib- 
its substantially no frequency components in the 

45 low-frequency band utilized for vetocity control is 
'*biphase" modulation or **biphase-mark'* modula- 
tion. 

f=or recording tiie information signal various 
types of track modulations may be used. If. as is 
so customary, the information to be recorded in the 
information areas is recorded in the form of record- 
ing marks having a reflectivity which differs from 
tiie* surrounding area, a track modulation in tiie 
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form of a track undulation whose excursion relative 
to the track corresponds to the signal value of the 
position-information signal is very suitable. This 
yields a very satisfactory signal separation t^tween 
the two information signals. 

Embodiments of the Invention and further ad- 
vantages thereof wHI now be described in more 
detail, by way of example, with reference to Fig- 
ures 1 to 1 1 . of which 

Rgure 1 shows an embodiment of the record 
carrier in accordance with the invention 

Rgure 2 shows an example of a position- 
information code; 

Rgure 3 shows an example of the track 
modulation corresponding to the position-informa- 
tion signal: 

Rgure 4 shows a recording and/or read ap- 
paratus in accordance with the Invention: 

Rgure 5 shows some signals occurring in 
the recording and/or read apparatus of Rgure 4 as 
a function of time: 

Rgure 6 shows the frequency spectra of the 
information signal and the position-information sig- 
nal, and the frequency band used for scanning- 
velocity control; 

Rgure 7 shows an example of the detector 
used in the recording and/or read apparatus of 
Rgure 4; 

Rgure 8 shows an apparatus for manufactur- 
ing the record carrier in accordance with the inven- 
tion; 

Rgure 9 shows an example of the position- 
information signal; and 

Rgure 10 and 11 shows another embodi^ 
ment of the record carrier in accordance with the 
invention. 

Rgure 1 shows possible embodiments of a 
record carrier 1 for use in the system in accor- 
dance with the invention. Rgure la being a plan 
view. Rgure lb showing a small part of a sectional 
view taken on the line b-b, and Rgure 1c and 
^gure Id being highly enlarged plan views of a 
part 2 of a first and a second 6mt)odlment of the 
record carrier 1. The information carrier 1 is pro- 
vided with an information area constituted by a 
track 4 in the form of a preformed groove. The 
track 4 is intended for recording an Information 
signal VI. For the purpose of recording the record 
carrier l is provided with a recording layer 6 which 
Is deposited on a substrate 5 nd which is covered 
with a radlatfon-transmitttng protective coating 7. 
The recording layer 6 is of a material which, when 
exposed to suitable radiation* is subjected to an 
optically detectable change. Such a layer may 
4XMnprise, for example, a ttiin metal layer such as 
tellurium. By means of laser radiation of sufficiently 
tiigh intensity this metal layer can be melted lo- 
cally, as a result of whk:h this layer is locally given 



another reflection coefficient, so that when an in- 
formation area thus formed is scanned by a radi- 
ation beam the reflected beam is amplitude-modu- 
lated in conformity with the recorded information. 
5 Alternatively, the layer 6 may consist of the 
radiation-sensitive materials as described, for ex- 
ample, m the book -Principles of Optical Disc Sys- 
tems". Adam Hilgar Ltd.. Bristol and Boston, pages 
210-227. 

to The groove comprising the track 4 may be 

employed as a servo track, enabling a radiation 
beam projected on Uie record carrier to record the 
information to be accurately incident on the in- 
formation area 4 constituted by the groove. Le. 

75 enabling the position of the radiation beam m a 
radial direction to be controlled via a tracking sys- 
tem utilizing tiie light reflected from the record 
carrier 1. The measurement system for measuring 
the radial position of the radiation spot on the 

20 record carrier may correspond to one of the sys- 
tems as descnbed m the aforementioned book 
''Principles of Optical (^sc Systems. 

For determining the position of the radiation 
spot within the information area a position-informa- 

25 tion signal Vp is recorded in the information area 4 
by means of a preformed track modulation, for 
example a track undulation as is shown in 'Figure 
ic. However, other track modulations such as for 
example track-wtdth modulation (Rgure id) are 

30 also suited tor tiiis purpose. The position infonma- 
tion represented by the position-information signal 
Vp may comprise a binary position-information 
code (PIC), for example in the form of a time code 
which indicates tiie time needed to cover the dis- 

35 tance from the beginning of the ti-ack to the posi- 
tion where the position-information signal is located 
during scanning with the nominal scanning velocity. 
Such a time code may comprise, for example, a 
plurality of consecutive bits, as for example used in 

40 recording £FM-modulated information on CO and 
CD-ROM discs. Rgure 2 shows a modifk^ation of 
the time code used in CO and CD-ROM. compris- 
ing a Rrst portion 10 indicating ttie time in minutes, 
a second portion 1 1 Indicating the time in seconds. 

45 a third portion 12 indicating a frame numt>er. a 
tourth portion 12A indk:ating a sub-ftame. and a 
fifth portion 1 3 comprising a plurality of correction 
bits. 

Rgure 3a is the plan view of a part of a track 4 
50 which exhibits a track undulation corresponding to 
a Isiphase" modulated position-information signal 
Vp. The track 4 comprises track portion 40 having a 
length L. each representing one bit of the position- 
information code (PIC). A bit of the togic value "1" 
55 is represented by a track portion 40 having a 
positive track excursion in a direction perpendicular 
to the track direction 42 over a first portion having 
a length 1/2 L, followed by a second portion also 
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having a length 1/2 L and having a negative track 
excursion. A bit of the position-information code 
(PIC) of logic value "0" is represented by an op- 
posite track undulation pattern, i^. it comprises a 
first portion of a length 1/2 L with a negative track 
excursion, followed by a second portion of a lengtfi 
1 2 L with a positive track excursion. 

The track portion 40 which indicates the first bit 
of a position-information code is preceded by a 
synchronization track portion 43 with a track un- 
dulation of a shape which can be distinguished 
from the shape for the track undulation at the 
location of the track portions 40 representing the 
bits of the position-information code(PfC). 

The synchronization track portion 43 shown In 
Figure 3a comprises a first portion having a length 
of 1 1/2 L with a positive track excursion, followed 
by a second portion also having a length of 1 1/2 L 
with a negative track excursion. Since in the track 
portions 40 the length of a track portion with a 
positive or negative track excursion is always equal 
to L or 2L. the beginning of each posttion-irrforma- 
tion code (PIC) is marked unambiguously by the 
synchronization track portion 43. 

Rgure 3c is a plan view of a part of the track 4 
which exhibits a track undulation conresponding to 
a "biphase-mark" modulated position-information 
signal Vp. In such a modulation the track 4 is again 
divided into track portions 45 of a length U each 
representing one bit of the position-information 
code (PIC). In this modulation the excursion at the 
location of the boundaries between the track por- 
tions 45 always exhibits a reversal of direction. 

A bit of the the logic value "O- is represented 
by a track portion having an excursion whose di- 
rection does not change within the entire track 
portion 45. A bit of tiie logic value "1" is repre- 
sented by a track portion in which tiie direction of 
the excursion is reversed. The time-information 
code is again preceded by a synchronisation track 
portion 46 which can be extinguished from the 
track portions 45 and which has a length which is 
six times tiie length L of tiie track portions 40. the 
direction of tiie excursion being reversed halfway 
the synchronization-track portion. Instead of the 
radial track modulations shown in Rgures 3a and 
3c tiie time code can be repre^hted similariy by 
the track- width modulation shown In Rgure Id. 

Rgure 4 shows a recording and/or read ap- 
paratus SO for recording and reading tiie record 
carrier 1 . The apparatus SO comprises a motor 51 
for rotating the record carrier 1 about an axis 52. 
An optical write/read head 53 of a customary type 
is arranged opposite the record carrier 1. The 
write/read heat 53 comprises a radiation source in 
the form of a laser 54 for generating a radiation 
beam 55. and an objective 56 by means of which 
the radiation beam 55 can be focussed to form a 



tiny scanning spot on the recording layer 6. 

The read/wnte head 53 can be operates in two 
modes, namely: a first mode (read mode) in which 
the laser 54 generates a radiation beam of constant 
5 intensity which is inadequate to produce tiie opti- 
cally detectable change in tiie recording layer 6, 
and a second mode (recording mode) In which the 
radiation beam 53 is modulated in conformity with 
an tnfonmation signal to be recorded in order to 
10 form a pattern of recording marks 44 having 
changed optical properties in conformity with the 
information signal Vi in the recording layer 6 at the 
location of tiie track 4 (see Rgure 3b). 

The t)eam which is reflected by tiie track 4 is 
15 passed to a radiation-sensitive detector 57 of a 
customary type via a semi-transparent mirror 55a. 
The detector 57 is constiucted to generate a 
tracking-error signal which indi cates tiie position of 
the radiation spot relative to tiie track 4. The 
20 tracking-error signal is applied to a radial-position 
control circuit 58 which ensures tiiat tiie radiation 
beam 55 remains on ttie track 4. Moreover, the 
detector 57 detects tiie intensity modulation caus- 
ed by tiie track modulation In tiie radiation t>eam 
25 reflected by tiie record carrier 1. The detector 57 
supplies a detection signal Vd conresponding to tine 
detected intensity modulation. 

The position-information code (PIC) represent- 
ed by the preformed track modulation is recovered 
30 from the detection signal Vd by a detection device 
59. For this purpose tine detection circuit 59 com- 
prises a band-pass filter 60 which is adjusted in 
such a way that when the track 4 is scanned with 
tiie nominal scanning velocity it almost exclusively 
3$ transmits the position-information signal Vp (see 
Rgure 5) corresponding to the preformed trac.< 
modulation. By means of a customary phases 
locked loop circuit, comprising a phase detector 61 
and a voltage-controlled osctllator 62. a clock signal 
40 cl (see Rgure 5) which Is in synchronism mth the 
position-information signal Vp is derived from the 
position-information signal Vp. 

By means of a sampling circuit 63 which is 
controlled by tiie clock signal and a comparator 
45 circuit 64 the position-information signal Vp is con- 
verted into a binary signal Vp* (see Rg. 5). from 
which tiie individual bits of the position-information 
codes (PIC) are recovered by means of a 
"biphase" demodulator 65A of a customary type. 
so The frequency of the clock signal cl is propor- 

tional to tiie velocity with which the track 4 is 
scanned, so that this clock signal cl can be used as 
a measurement signal for tiie purpose of controlling 
the scanning velocity. In tiie embodiment shown. 
55 this velocity control is achieved in tiiat a phase 
detector 65 compares tiie phase of tiie clock sig- 
nals cl with tiie phase of a periodic reference signal 
Vr of constant frequency fr which is generated by 
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an oscillator 66. By means of a control circuit 67 
the speed of the motor 51 is controlled at a value 
for which the phase difference determined by the 
phase detector 85 remains substantially zero, so 
that the scanning velocity of the disk is maintained 
constant at a value dictated by the frequency fr. If 
by means of the read/write apparatus 50 an in* 
formation stgnaf Vi is to be recorded in a portion of 
the track 4 defined by a selected position-informa- 
tion code, the desired track portion can be located 
pnor to recorcSng by means of the position-in- 
formation codes (PIC) read in the read mode. As 
soon as the desired track portion has been located, 
the read/write head 53 can be operated in the write 
mode, the radiation beam 55 then being modulated 
in conformity with the information signal VI to be 
recorded. 

Figure 3b. by way of example, shows a pattern 
of recording marks 44 with modified optical prop- 
erties, arising during recording of, for example, 
information stgnaf Vi which is an EFM*modulatdd in 
conformity with the CO standard. The frequency 
spectrum of sucti an EFM-modulated information 
signal is indicated by the reference numeral 30 in 
Rgure 6. As is apparent from Figure 6, the EFM- 
modulated information signal VI does not exhibit 
any strong frequency components below 100 KHz, 

The track modulation representing tiie position- 
information signal Vp is dimensioned in such a way 
that the frequency spectrum for the position-in- 
formation signal Vp read at the nominal scanning 
'/elocity does not exhibit any strong frequency 
components in tiie frequency range Be occupied 
by the position-information signal Vi. The frequency 
spectrum of the position-information signal Vp 
bears the reference numeral 31 in Rgure 6. If tiie 
position-information signal is "biphase" or 
'*btphas6-mark" modulated as in tiie embodiments 
described above, tiie frequency spectrum of the 
position-information signal Vp does not exhibit any 
strong frequency components situated within the 
frequency band Br used for scanning velocity con- 
trol (indicated by tiie reference numeral 32). 

If the frequency spectra 30 and 31 do not 
overiap, as is indicated in Rgure 6. the position- 
information signal Vp and tiie information signal Vi 
can always be read simultaneously witi^iout any 
significant interaction, so tiiat it is also possible to 
read tiie position-information codes (CIP) during 
recording of tiie inldrmation signal or during read- 
ing of a signal already-recorded. Moreover, as the 
frequency spectrum 31 exhibits substantially no 
frequency components within the frequency b5uid 
Br. scanning-velocity control is not influenced by 
tiie position-infbrmation signal Vp. If tiie recorded 
signal is an 6FM modulated signal in conformity 
with the co-standard, a position-tnfomiation signal 
which is in syndvonism witn a •22.05kHz or 44.1- 



kHz clock signal is very suitable. 

Since for such an €FM modulation the repeti- 
tion frequency of the data words is 44.1 kHz. the 
recording apparatus must comprise a 44.1 kHz 

5 frequency source, so that the reference signal Vr 
for scanning-velocity control may be derived from 
this frequency source, which Is available any-way. 
The frequency spectrum 31 in Rgure 6 corre- 
sponds to tiie spectrum of a signal which is 

10 "biphase" modulated with a clock frequency of 
44.1 kHz. 

In the embodiment of the record carrier de- 
scribed in the foregoing tiie preformed track modu- 
lation corresponds to a "biphase" or a "biphase- 

75 mark" modulated position-information signal Vp. 
However, it will be evident that in principle, any 
track modulation is suitable, which corresponds to 
a position-information signal Vp having a frequency 
spectrum which does not overiap tiie frequency 

20 spectrum of tiie information signal Vi. If a measure- 
ment signal for scanning-veloctty control is derived 
from the position-information signal Vp. it is more- 
over required that the frequency spectrum of the 
position-information signal does not comprise any 

25 strong frequency components within the frequency 
band used for scanning-velocity controL 

When a track modulation in the form of a track 
undulation is employed a very satisfactory signal 
separation between tiie information signal Vi and 

30 the position-information signal Vp dunng read-out 
can be obtained by means of tiie optical detector 
57 shown in Figure 7, The detector 57 comprises a 
photodetector 70 which is divided in two parts a 
and b along an axial line. A differential amplifier 71 

3S supplies a difference signal representing the dif- 
ference between tiie amounts of radiation of the 
modulated beam 55 detected by tiie parts a and b. 
A summing amplifier 72 supplies a sum signal, 
which is representative of the sum of the amounts 

40 of radiation detected by the parts a and b. 

Generally, tiie (bandwidth of tiie tracking control 
is too small to enable the track undulation to be 
followed. In ttiat case the track 4 wiil be scanned in 
such a way that tiie centre of the scanning beam 

45 55 follows a path 73 which is respresentative of the 
average position of tiie centre of tiie ti^ack 4. The 
modulation of the radiation beam produced by tiie 
track undulation will be represented strongly in the 
signal on the output of the differential amplifier 71 . 

50 whilst the modulation caused by the recorded in- 
formation signal will be represented in particular in 
the signal on the otitput of tiie summing amplifier. 
A filter 74 rejects the frequency components situ- 
ated outside the frequency range occupied by tiie 

55 information signal, so Uiat tiie signal VI on tiie 
output of the filter 74 almost exclusively comprises 
the frequency components of the information signal 
Vi. 
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Similarly, the filter 60 removes undesired fre- 
quency components from the information signal 
Vp. The position-information signal Vp is very suit- 
able for locating the track portion desired for re- 
cording the information signal. However, said signal 
is also useful for detecting undesired track jumps, 
for example as a result of mechanical vibrations. A 
track jump can then be detected by means of the 
position-information codes (PIC) read consecutive- 
ly, if two consecutive position-information codes 
(PIC) do not adjoin each other, this means that a 
track jump has occurred. The above method of 
recording position-information codes enables a 
very fast detection of undesired track jumps to be 
effected, because the number of position-informa- 
tion codes recorded per unit of time is very high in 
compgu'ison with the number of time codes re- 
corded per unit of time in CO or CD-ROM system. 

Figure 8 shows an embodiment of an appara- 
tus for manufacturing a record carrier in accor- 
dance with the invention. The apparatus 81 com- 
prises a turntable 82 which can be rotated by a 
drive means 83. A disc-shaped carrier 84. for ex- 
ample a flat glass disc provided with a light-sen- 
sitive layer 85. for example in the form of a photo- 
resist, can be placed on the turntable 82. 

A laser 86 generates a light beam 87 which is 
projected onto the light-sensitive layer 85. The light 
beam 87 is first passed through a deflection device 
90. The deflection device 90 is of a type by means 
of which a light beam can be deflected vary ac- 
curately within a small range. The deflection device 
may be, for example, a mirror which can be pivot- 
ed through a small angle, an electro-optical deflec- 
tion device or an acousto-optical deflection device. 
In Figure 8 the limits of the deflection range are 
indicated in broken lines. The light beam 87 de-. 
fleeted by the deflection device 90 is passed to an 
optical head 96. The optteal head 98 comprises a 
mirror 97 and an objective 98 for focusing the light 
beam onto the light-sensitive layer 85. The optical 
head 96 is movable in a radial direction relative to 
the rotating carriec. 84 by. means of an actuating 
device 99. 

By means of the optical system described 
herein the light beam 87 Is • focused^to form a 
scanning spot 100 on the light-sensitive layer 85, 
the position of said scaning spot 100 being depen- 
dent on the magnitude of the deflection of the light 
beam 87 produced by the deflection device 90 and 
the radial position of the write head 96 relative to 
the carrier 84. In the shown position of the optical 
head 16 the scanning spot 100 can be moved 
within a range 81 by means of the deflection 
device 90. By moving the optical head 96 the 
target point can be moved within a range B2 by 
means of the deflection device shown. 

A control device 101, for example a computer 



system, enables ti^e speed of the drive means 83 
and the radial velocity of the actuating device 99 to 
be controlled in a customary manner, in such a 
way that the light-sensitive layer 85 is scanned by 
5 the radiation beam 87 with a constant scanning 
velocity in accordance with a spiral path. Such 
controlling system is described in detail in the 
Dutch patent application nr. 8701448 (PHN 12 163) 
The control circuit 101 further generates the 
10 position-information signal Vp. The position-infor- 
mation signal Vp comprises a signal (see Fig. 9) 
which is in synchronism with a clock signal, i^ the 
spacing between the zero crossing of the position- 
information are equal to a predetermined time in- 
15 terval T/2 or a multiple Uiereof. 

The waveform of the position-information signal 
Vp is selected in such a way that Uie frequency 
spectrum of the position-information signal does 
not exhibit any strong frequency components situ- 
20 ated within the frequency range intended for re- 
cording tiie information signal Vi. 

The position-information signal Vp represents 
the position information, which comprises for exam- 
ple a time code as shown in Figure 2, which 
25 continually indicates the time which has expired 
since scanning has started. 

The position-information signal Vp shown in 
Rgure 9 exhibits a "biphase" modulation. Here the 
position-information code (PIC) is converted into a 
30 synchronous signal which is positive for the time 
interval T 2 and negative for tiie next time inten/al 
T/2 for a logic "I" of the position -information code 
(PIC). A ligic "0- yields exactiy the opposite binary 
signal, i^. negative for the time interval T.-2 and 
35 positive for the next time interval T/2. 

As already stated, a "biphase" modulated sig- 
nal has the advantage tiiat it does not exhibit any 
strong frequency components in the low-frequency 
range, so tiiat the position-information signal Vp 
40 may be utilized for velocity control of the record 
carrier 1 . The position-information signal Vp is used 
to control the deflection device 90, so tiiat ttie 
scanning point- 100- will perform a -radial undulation 
relative to the path defined by ttie position of tiie 
45 optical head 96, the instantaneous radial excursion 
conresponding to tiie instantaneous signal value of 
tiie position-information signal Vp. 

After ttie light-sensitive layer 85 has been 
scanned in the manner described abave it is sub- 
so jected to an etching process, ttie parts of the layer 
85 which have been exposed to tiie radiation beam 
87 being removed, yielding a master disc formed 
with a groove which exhibits a radial undulation 
corresponding to ttie information signal. Vp. Subse- 
55 quently. replicas are made of ttits master disc and 
are provided with the recording layer 6. The record 
carrier tiius obtained has a ti'ack in tiie form of a 
groove. When tiie information signal Vi is recorded 
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the information are m the groove is provided with. a 
pattern of recording masks corresponding to the 
information signal Vi. However, in practice it has 
been found that a better signal*to-noise ratio is 
obtained if the information signal is recorded in a 
track formed by a ndge instead of a groove. Such 
a record carrier 110 is shown in Rgures 10a and 
10b. The tracks in the form of ridges 111 are 
shown only diagrammaticaily in Rgure 10a and 
they are shown to a strongly enlarged scale in an 
area 112 in Figure 10b. Figure 11 is a sectional 
view taken on the line Xl-Xl within the area 112 of 
the record earner 110. which comprises a substrate 
1 1 3. a recording layer 1 1 4. and a transparent coat- 
ing 115. 

As in the record carrier 1 10 the diameter of the 
grooves 116 situated between the ridges ill is not 
constant as a result of the radial undulation of the 
ridges 1 1 . the method of manufacturing differs from 
the method of manufacturing record carriers having 
a track pattern comprising grooves of constant 
with, as described with reference to Figure 8. 

A track pattern of ridges of constant width can 
be obtained by means of a method which bears 
much resemblance to the method described with 
reference to Figure 8. However, tn this case the 
light-sensitive layer 114 must consist of a negative 
photoresist instead of a positive photoresist During 
development of a later consisting of such a nega- 
tive photoresist the non-exposed portions of the 
photoresist are removed instead of the exposed 
portions as in the case of the customary positive 
photoresist after which a master disc with the 
desired track pattern of ridges is obtained, of which 
subsequently replicas can be made in the cus- 
tomary manner.' 

The record carrier with a track pattern of ridges 
of constant width can also be obtained starting 
from a substrate 84 wtith a light-sensitive layer 85 
x»nststing of the customary positive photoresist 
from which tiie exposed portions are removed dur- 
ing development tn that case the carrier 84 is 
provided with a track pattern of grooves of constant 
width which is the complement of the de^red track 
pattern of constant-width ridges. The winding sense 
oLsuch a complementary track pattern of grooves 
is opposed to ttiat of the desired track pattern. This 
means that for obtaining the carrier with an op- 
posite ti^ck pattern only the direction of rotation of 
tiie carrier 84 during scanning must be oppx^site to 
the direction of rotation desired during reading of 
the r^rord carrier 1 10. The process of scanning die 
carrier 84 can be controlled in the same way as 
dechbed with reference to Figure 8. 



Claims 

1. A system for recording and/or reading an 
information signal, which system comprises an op- 

5 ticaily readable record carrier provided witti a track 
containing an information area in which the in- 
formation signal is recorded or can be recorded, in 
which track a position-information signal which is 
synchronous witii a clock signal is recorded by 

iQ means of a track modulation corresponding to the 
position-information signal, and an apparatus for 
recording and/or reading the information signal, 
which apparatus comprises an optical system for 
scanning the information area with a radiation 

/5 beam, an optical detector for detecting the radi- 
ation beam reflected by tiie information area and 
for generating a detection signal which is repre- 
sentative of the modulation of tine radiation beam 
caused by tiie track modulation, and a detection 

20 circuit for extracting the position-information signal 
from tiie detection signal, characterized in tiiat the 
ti-ack modulation corresponding to tiie position-in- 
formation signal is situated at the location of the 
information area in such way that the frequency 

25 spectrum of the positiontnformation signal is situ- 
ated substantially outside the frequency range oc- 
cupied by the frequency spectrum of the informa- 
tion signed. 

2. A system as claimed tn Claim 1. character- 
30 ized in that for tine purpose of extracting tiie 

position-information signal from the detection signal 
the detection circuit comprises a filter having a 
pass band which substantially corresponds to tiie 
frequency band occupied by the frequency spee- 
ds tivm of the position-information signal. 

3. A system as claimed in Claim i or 2, char- 
acterized in tiiat tiie recording and/or read appara- 
tus comprises a dock-regeneration circuit for re- 
covering the clock signal from the position-informa- 

40 tion signal and a control circuit for controlling the 
scanning velocity at a value for which the fre- 
quency of the clock signal is equal to a reference 
frequency, the frequency spectrum of the position- 
information signal being situated substantially out- 

45 side the frequency band employed for velooty 
control. 

4. A system as claimed in any one of the 
•preceding Claims, characterized in that the 

position-information signal exhibits a biphase mod- 
50 ulation. 

5. A system as claimed in any one of the 
Claims 1 to 3. characterized in that the position- 
information signal exhibits a biphase mark modula- 
tion. 
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6. A system as claimed in any one of the 
preceding Claims, characterized in that the track 
modulation is formed by a track undulation, the 
track excursion corresponding to the signal value of 
the position-information signal. 

7. A recording and/'or read apparatus for use in 
the system as claimed in any one of the Claims 1 , 
2 or 3. 

8. A record carrier for use in the system as 
claimed in any one of the CLaims 1 . 3, 4, 5 or 6. 

9. A method of manufacturing a record carrier 
as claimed in Claim 8. a radiation*sensitive area 
being scanned by a radiation beam In accordance 
with a path corresponding to the desired track 
pattern, the radiation beam being modulated during 
scanning with a position-information signal which is 
in synchronism with a clock signal, the position* 
information signal indicating the instantaneous 
scanning position, characterized in thai the fre- 
quency spectrum of the position -information srgnai 
IS situated substantially outside the frequency 
range intended for recording the information signal. 

10. A method as claimed in Claim 9, character- 
ized in that the amplitudes of the frequency com- 
ponents of the position-information signai are sub- 
stantiaJly zero for fequencies below a predeter- 
mined frequency range. 

11. A method as claimed in Claim 10, char- 
acterized in that the position-information signal ex- 
hibits a biphase modulation. 

12. A method as claimed in Claim 11. char- 
acterized in that the position-information signal ex- 
hibits a biphase-mark modulation. 

13. A method as claimed in any one of the 
Claims 9, 10. 11 or 12, characterized In that for the 
purpose of modulating the radiation beam the 
beam is deflected in a direction perpendicular to 
the scanning direction over a distance which cor- 
responds to the signal strength of the position- 
Information signal. 

14. A device for carrying out a method as 
claimed in any one of the Claims 9. 10, 11. 12 or 
13, comprising an optical system for scanning a 
radiation-sensitive surface with a radiation beam in 
conformity with ttie desired track pattern, means for 
generating a position-information signai which is in 
synchronism with a clock signal and which in- 
dicates the instantaneous scanning position, and 
means for modulating the radiation beam in confor- 
mity with the position-information signal during 
scanning, characterized in that tiie signal-generat- 
ing means are adapted to generate a position- 
information signai having a frequency spectrum 
which is situated substantially outside the frequen- 
cy range intended for recording the information 
signal. 



15. An apparatus as claimed in Claim 14. char- 
acterized in that the signal-generating means are 
adapted to generate a position-information signal 
whose frequency components below a predeter- 

5 mined frequency are a substantially zero. 

1 6. An apparatus as claimed in Claim 1 5. char- 
acterized in that the signal-generating means are 
adapted to generate a biphase-modulated position- 
information signai. 

w 1 7. An apparatus as claimed in Claim 1 5. char- 

acterized in that the signal-generating means are 
adapted to generate a biphase-mark modulated 
position-information signal. 

18. An apparatus as claimed in any one of the 

IS Claims 14. 15. 16 or 17. characterized in that the 
apparatus comprises a detiection device for de- 
flecting the scanning beam under control of the 
position-information signal in a direction perpen- 
dicular to tiie scanning direction over a distance 

20 corresponding to the strength of tiie position-in- 
formation signal. 
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